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Patent Disclosure TI28674 

High Rnequoicy Semiconductor Device Package 



As clock frequencies and currait levels inaease in semiconductor devices, the packaging 
designs are challoiged to provide acceptable signal transmission and stable power and 
ground supplies. Providing stable power is usually achieved by using multiple planes in 
the package, pmpctly coiq>led to one anothv and to the signal traces. Indeed, the signal 
traces must be coupled to the return cunent paths in the giound or power aichitecture to 
ensure the most efficient power and signal transmission. 

In many devices independent power sources are needed for core operation and for output 
buffer supply but with a common ground source. 

Costs of the packaging system must kept at a minimum while providing the requited 
perfomiance. Many times this meai» providing a minimum set of planes and signal 
layers in the package. 

Hiis disclosure describes a package conductor layout for a high frequency and high 
perforaiance digital signal processor (DSP) chip using a two layer package design. The 
package layout for the signal and power layer is shown in Figure 1 for the right hand 
quadrant only. A ground plane covers a seomd layer below the layer shown. 

Hie wide tracks in each of the four coram are die power sun>ly paths for the core region 
of the chip. These are a very wide traces to allow maximum coi^i^ to the ground plane 
layer below to minimize inductance. These traces are ctmnected to the smaller 
rectangular core power plane in die center that is coupled the ground plane below and 
provides a platforai to cofnMctiheMfep«y«mvias to the ^ The core power vias are 
located sequentially lietween the gravad Was %o promote c<iupling and reduce the 
effective inductance in the via pasfas. 

The wtcfer traces shown along the side <if the package provide buffer power to the chip 
and are interspersed among the narrower signal traces diown. Hie location and extra 
width of the buffer power traces promoting greato- coupling to the ground plane and also 
the signal traces to mitiimize the effective inductance of the buffer power paths. 

The nam>w signal traces have a controlled width and are unifomily coiiqpled to the ground 
plane allowing a constant impedance relation to ground. Hus is important for efficient 
high frequency power transmission on the signal traces. 

Cbmputer models of this cfesign concept were evaluated for electrical performance on 
It is planned to use this package design cm the low cost C6X device. 



Mike Lamson 



